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FLEXIBLE CONTROL OF ACCESS TO 
BASIC INPUT/OUTPUT SYSTEM MEMORY 

FIELD OF THE INVENTION 

The present invention relates to computers. More 
particularly, the present invention relates to the flexible 
control of access to a computer's Basic Input/Output System 
memory. 

BACKGROUND OF THE INVENTION 

Many computers execute a Basic Input/Output System 
(BIOS) program when turned on, or “booted-up.” The BIOS 
program may, for example, establish how information is 
transferred between the computer's Operating System (OS) 
and attached devices Such as a hard disk drive or a Video 
card. In this way, the OS does not need to be configured 
based on the Specific details, Such as hardware addresses, of 
the attached devices. When device details change, only the 
BIOS program needs to be changed. 
The BIOS program is typically stored in a BIOS memory, 

Such as a flash memory integrated circuit. When the com 
puter boots-up, a processor passes control to the BIOS 
program, which is located at a known location, or “address,” 
in the BIOS memory. 
A first manufacturer may design a circuit board with, 

among other things, one or more processors and a BIOS 
memory. The first manufacturer typically places a BIOS 
program at a pre-determined boot-up address in the BIOS 
memory. The processor is configured to always access that 
pre-determined address during boot-up, resulting in the first 
manufacturer's BIOS program being executed. A Second 
manufacturer, however, may want to use the circuit board in 
a different way, and may have different requirements for the 
BIOS program. 

In this case, the first BIOS program could be re-written in 
a way that Supports the requirements of both manufacturers, 
but Such a program may be difficult to write. In addition, the 
first manufacturer may not be able to complete the design 
and testing of the circuit board until the BIOS is re-written. 
Therefore, it may be desirable to write a Second, Separate, 
BIOS program that executes, in place of the first BIOS 
program, when the computer boots-up. 

This could be done, for example, by Storing the Second 
BIOS program at the pre-determined boot-up address. This 
Solution, however, requires that the first manufacturer have 
two different circuit boards, one with the first BIOS program 
and the other with the second BIOS program. Moreover, a 
circuit board built for one manufacturer could not be used by 
the other manufacturer unless the BIOS memory was physi 
cally replaced. 

Another way of supporting different BIOS requirements is 
to have, for example, two BIOS programs Stored in a Single 
BIOS memory. FIG. 1 illustrates how two BIOS programs 
may be stored in a BIOS memory 100, as is known in the art. 
The first BIOS program comprises a first boot block 110 
followed by one or more code blocks 112, or other types of 
information blockS Such as parameter blockS. The Second 
BIOS program comprises a second BIOS boot block 120 
followed by one or more code blocks 122. As shown in FIG. 
1, the first program starts at memory address “0000 0000” 
and the Second program Starts at memory address "1000 
0000.” Although an eight-bit memory address is used as an 
illustration, the memory address can, and usually does, 
contain more than eight bits. 
When the processor boots-up, it may, for example, always 

try to access BIOS memory address “0000 0000.” In this 
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2 
case the first BIOS program will execute. If, however, the 
circuit board can be manually configured Such that the first 
bit of the memory address is always set to “1,” the second 
BIOS program would execute instead. As is known in the 
art, the value of the first bit of the memory address may be 
manually Set using a “jumper wire that can be manually 
moved or installed by a manufacturer. In this way, the 
manufacturer can select which of the two BIOS programs 
will be executed. A Single circuit board can therefore be used 
by either manufacturer, depending on the State of the jumper 
WC. 

However, this requires that a manufacturer manually 
move or install the jumper wire on the circuit board, and this 
process can be labor intensive and expensive. Moreover, this 
method of selecting a BIOS program can lead to errors. For 
example, the manufacturer may forget to move a jumper, 
causing the circuit board to boot-up with the wrong BIOS 
program. 

SUMMARY OF THE INVENTION 

In accordance with an embodiment of the present 
invention, a programmable non-volatile Storage unit gener 
ates a control Signal. A control circuit coupled to the 
non-volatile Storage unit receives the control Signal. The 
control circuit also receives a BIOS memory address Signal 
and generates a modified BIOS memory address Signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates how two BIOS programs may be stored 
in a BIOS memory, as is known in the art. 

FIG. 2 is a block diagram of a circuit that controls access 
to a BIOS memory unit according to an embodiment of the 
present invention. 

FIG. 3 shows a BIOS memory access control circuit in 
greater detail according to an embodiment of the present 
invention. 

FIG. 4 is a block diagram of a method of controlling 
access to a BIOS memory according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION 

An embodiment of the present invention is directed to the 
flexible control of access to a computer's Basic Input/Output 
System memory. Referring now in detail to the drawings 
wherein like parts are designated by like reference numerals 
throughout, FIG. 2 is a block diagram of a circuit that 
controls access to a BIOS memory unit 100 according to an 
embodiment of the present invention. The BIOS memory 
unit 100 may store, for example, a first BIOS program 
starting at a first address, such as “0000 0000, and a second 
BIOS program starting at a second address, such as “1000 
0000.” Although an eight-bit memory address is used as an 
illustration, the memory address may contain more than 
eight bits. For example, according to an embodiment of the 
present invention, a four megabyte BIOS memory may be 
accessed using an 18-bit memory address. Similarly, 
although two BIOS programs are used as an illustration, it 
will be understood that a different number of BIOS programs 
can be used instead. 

According to an embodiment of the present invention, a 
programmable non-volatile Storage unit 300 Stores a non 
Volatile Signal that can be programmed, for example, using 
a Software program. AS used herein, the term “non-volatile' 
means the ability to maintain the State of a signal between 
boot-ups. AS will be described, the non-volatile Signal 
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controls which BIOS program in the BIOS memory unit 100 
will be executed on boot-up. Based on the non-volatile 
Signal, the non-volatile Storage unit 300 generates a control 
signal 310 that is sent to a control circuit 400. 
Upon boot-up, a processor (not shown in FIG. 2) accesses 

the BIOS memory unit 100 using a memory address bus 200. 
AS explained above, the processor may always attempt to 
access the same address, Such as "0000 0000.’ 
At least a part of the information on memory address bus 

200 is input to the control circuit 400. Based on the signal 
from the memory address bus (Ax) and the control signal, 
the control circuit 400 generates a modified BIOS memory 
address signal 210 (A Ax). The value AX may be, for 
example, the first bit of a memory address. In this case, the 
control signal may indicate whether or not the first bit of the 
memory address should be inverted. For example, a Single 
bit control signal may determine which of two paths through 
the control circuit 400 should be taken by Ax, generating 
A AX. 

The value A AX may then be used to access the BIOS 
memory unit 100. For example, based on the control signal 
the control circuit 400 may selectively modify the address 
used to access the BIOS memory unit 100 from “00000000" 
to “1000 0000.” In this way, which of the two BIOS 
programs that will execute on boot-up can be flexibly 
determined in a programmable way. 

FIG. 3 shows a BIOS memory access control circuit 450 
in greater detail according to an embodiment of the present 
invention. As before, a BIOS memory unit, such as a flash 
memory 150, may store a first BIOS program starting at a 
first address, such as “0000 0000, and a second BIOS 
program starting at a second address, such as “1000 0000.” 

According to an embodiment of the present invention, a 
programmable non-volatile Storage unit, Such as a Central 
Processing Unit (CPU) multiplex (MUX) integrated circuit 
350, Stores a non-volatile Signal that can be programmed, for 
example, using a System Management (SM) bus. The non 
volatile signal may be stored, for example, as a CPU MUX 
register bit. Based on the non-volatile signal, the CPU MUX 
350 generates a control bit signal 320 that is sent to a control 
circuit 450. 
Upon boot-up, a processor (not shown in FIG. 3) accesses 

the flash memory 150 using a memory address bus 250 
comprised of a number of address lines. The processor may, 
for example, always attempt to access the same address, 
Such as “OOOOOOOO.' 

At least one of the address lines is input to the control 
circuit 450. According to an embodiment of the present 
invention, the control circuit 450 generates a modified BIOS 
memory address 220 (A Ax), based on the value of the 
Signal on this address line or lines (Ax) and the control bit 
signal, as follows. A first tri-state driver 460 and a second 
tri-state driver 465 receive AX. The first tri-state driver 460 
outputs a non-inverted AX Signal and is controlled by an 
inverted control bit signal. The second tri-state driver 465 
outputs an inverted AX Signal and is controlled by an 
non-inverted control bit signal. One of the two tri-state 
drivers 460, 465 will always be on, and the other of the two 
tri-state drivers 460, 465 will float. 

Thus, the two tri-state drivers 460, 465 selectively invert 
the value of Single address line, based on the control bit 
Signal, making A AX either “0” or “1. In this case, A AX, 
along with the remaining 7 address lines that were not input 
to the control circuit, may be used to access the flash 
memory unit 150. Thus, based on the control signal, either 
the address “OOOOOOOO’ or “1000 OOOO' will be accessed in 
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4 
the flash memory 150, and which of the two BIOS programs 
will execute on boot-up is flexibly determined. 

FIG. 4 is a block diagram of a method of controlling 
access to a BIOS memory according to an embodiment of 
the present invention. The method may be used, for 
example, with a computer that has a BIOS memory with a 
first BIOS program, Starting at a first memory address, and 
a Second BIOS program, Starting at a Second memory 
address. Initially, a programmable non-volatile Storage unit 
is programmed at 510 based on which of the two BIOS 
programs should be used when the computer boots-up. 
Depending on how the non-volatile Storage unit has been 
programmed, the programmable non-volatile Storage unit 
generates a control Signal at 520. 

A control circuit receives the control Signal from the 
programmable non-volatile storage unit at 530. The control 
circuit also receives a BIOS memory address signal at 540. 
Based on the control signal and the BIOS memory address 
Signal, the control circuit generates a modified BIOS 
memory address signal at 550, such as by modifying the 
BIOS memory address signal from the first memory address 
to the Second memory address. This may be done, for 
example, by Selectively inverting at least one of a plurality 
of BIOS memory address line signals. 
The modified BIOS memory address signal is then sent to 

the BIOS memory at 560, resulting in either the first or 
Second BIOS program being executed, depending on how 
the non-volatile Storage unit was programmed 

Thus, an embodiment of the present invention defines a 
Software/hardware architecture that allows a computer to 
boot-up using one of Several different memory locations in 
BIOS memory, letting a software controlled, non-volatile 
Signal determine the address used in Subsequent accesses to 
BIOS memory. The signal may be set, for example, by a 
manufacturer using an external Software program and 
related hardware to initialize the circuit board. Moreover, a 
single circuit board can flexibly support more than one BIOS 
architecture, or program. 
The non-volatile bit may be set, for example, when the 

board is initially manufactured such that a default BIOS 
program will execute on boot-up. If another manufacturer 
wants a different BIOS program to execute, a software utility 
can put the new BIOS program in the BIOS memory device 
and write to a component that Stores a non-volatile Signal. 
Based on the non-volatile Signal, a control circuit effectively 
re-maps the address used by the BIOS memory. Thus, the 
present invention offers a flexible way for a Single product 
to Support multiple BIOS memory addressing architectures, 
and reduces product development time by simplifying BIOS 
development for manufacturers. 

Although various embodiments are specifically illustrated 
and described herein, it will be appreciated that modifica 
tions and variations of the present invention are covered by 
the above teachings and within the purview of the appended 
claims without departing from the Spirit and intended Scope 
of the invention. For example, although an eight-bit memory 
address was used to illustrate the present invention, it will be 
appreciated that memory addresses with different numbers 
of bits will also fall within the scope of the invention. 
Moreover, although two different BIOS programs were used 
to illustrate the present invention, a BIOS memory with 
more than two different BIOS programs will similarly fall 
within the scope of the invention. 
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What is claimed is: 
1. An apparatus to control access to a Basic Input/Output 

System (BIOS) memory unit, comprising: 
a memory address bus having a plurality of BIOS memory 

address lines, 
a programmable non-volatile Storage unit configured to 

generate a control bit Signal; 
a control circuit, coupled to Said programmable non 

volatile Storage unit, responsive to (1) the control signal 
and (2) a BIOS memory address signal, wherein said 
control circuit is configured to Selectively invert the 
BIOS memory address signal based on the control bit 
Signal to generate a modified BIOS memory address 
Signal to Said memory unit, and 

wherein Said control circuit is coupled to Said memory 
address bus and the BIOS memory address signal is 
transferred by at least one of said BIOS memory 
address lines. 

2. The apparatus of claim 1, wherein the programmable 
non-Voltile Storage unit is a register. 

3. The apparatus of claim 1, wherein the BIOS memory 
unit is configured to Store a first BIOS program Starting at a 
first memory address and a Second BIOS program Starting at 
a Second memory address, and wherein Said control circuit 
is configured Such that one of the first memory address and 
the Second memory address are generated based on the 
control Signal. 

4. The apparatus of claim 1, wherein said BIOS memory 
unit comprises a flash BIOS memory unit. 

5. A method of controlling access to a Basic Input/Output 
System (BIOS) memory, comprising: 

receiving a control bit Signal from a register, 
receiving a BIOS memory address Signal; 
generating a modified BIOS memory address Signal based 
on (1) the control bit signal received from a program 
mable non-volatile storage unit and (2) the BIOS 
memory address Signal by Selectively inverting the 
BIOS memory address, based on the control bit signal; 
and 
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6 
accessing said BIOS memory using said modified BIOS 
memory address Signal. 

6. The method of claim 5, further comprising: 
sending the modified BIOS memory address signal to a 
BIOS memory unit. 

7. The method of claim 5, further comprising: 
executing one of a first BIOS program and a second BIOS 

program based on the modified BIOS memory address 
Signal. 

8. The method of claim 5, wherein the BIOS memory 
address Signal is transferred by at least one of a plurality of 
BIOS memory address lines. 

9. An apparatus to control access to a Basic Input/Output 
System (BIOS) memory, comprising: 

a memory address bus, 
a processor coupled to Said memory address bus, 
a programmable non-volatile Storage unit that generates a 

control bit Signal; 
a control circuit, coupled to Said programmable non 

Volatile Storage unit and to Said memory address bus, 
that receives (1) the control signal from Said program 
mable non-volatile storage unit and (2) a BIOS memory 
address Signal from Said memory address bus, Said 
control circuit generates a modified BIOS memory 
address signal by selectively inverting the BIOS 
memory address, based on the control bit signal; and 

a BIOS memory unit, coupled to said control circuit, that 
receives the modified BIOS memory address signal. 

10. The apparatus of claim 9, wherein the BIOS memory 
unit is configured to store a first BIOS program starting at a 
first memory address and a Second BIOS program Starting a 
Second memory address, and wherein Said control circuit is 
configured Such that one of the first memory address and the 
Second memory address are generated based on the control 
bit Signal. 


